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Introduction 

• Goals 

– Develop methodology for comparing multiple propulsion 

concepts for a given mission 

– Evaluation process should be as objective as possible 

• Outline 

– Specific Impulse and Specific Power 

– Propulsion Databook 

– Example Results 

2 



Advanced NEP 

Chemical 

Nuclear Electric 

Solar Electric 

Nuclear Thermal 

Solar 

 Sails 

Nuclear Pulse 

Inertial  

Confine- 

ment  

Fusion 

Magnetic  

Confinement  

Fusion 

Plasma 

 Sails 

Antimatter  

Initiated  

Fusion 

Specific Impulse, Isp (sec) 

S
p

e
c
if

ic
 P

o
w

e
r 

,a
 (

W
/k

g
) 

100 1,000 10,000 100,000 1,000,000 
10 

100 

1,000 

10,000 

100,000 

1,000,000 

10,000,000 

Solar  

Thermal 

Magnetic 

Inertial 

Fusion 

Unproven Technology (TRL 1-3) Demonstrated Technology (TRL 4-6) Operational Systems (TRL 7-9) 

Propulsion Technologies 



Specific Impulse and Specific Power 

• Jet power defined as 

• Thrust defined as 

– Pressure term is small  

contributor for a well  

designed nozzle 

• Instantaneous specific  

impulse is 

• Combining above yields 

• Dividing by propulsion 

system mass yields 

– Defines specific power as 

function of Isp and thrust- 

to-weight 
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*Performance curves are conjectural!  

Do not use for calculation. 

Parametric Trajectory Analysis 



Advanced NEP 

Chemical 

Nuclear Electric 

Solar Electric 

Nuclear Thermal 

Solar 

 Sails 

Nuclear Pulse 

Inertial  

Confine- 

ment  

Fusion 

Magnetic  

Confinement  

Fusion 

Interstellar Precursor 

(50 yr mission) 

Plasma 

 Sails 

Antimatter  

Initiated  

Fusion 

Specific Impulse, Isp (sec) 

S
p

e
c
if

ic
 P

o
w

e
r 

,a
 (

W
/k

g
) 

0.0 

0.1 

0.2 

100 1,000 10,000 100,000 1,000,000 
10 

100 

1,000 

10,000 

100,000 

1,000,000 

10,000,000 

Solar  

Thermal 

Magnetic 

Inertial 

Fusion 

Unproven Technology (TRL 1-3) Demonstrated Technology (TRL 4-6) Operational Systems (TRL 7-9) 

Missions vs. Propulsion Technologies 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

Round Trip Mars 

(2 yr mission) 

*Performance curves are conjectural!  

Do not use for calculation. 



• Each propulsion category 

can be expanded into 

individual propulsion 

concepts 

• Nuclear Thermal is 

expanded here 

• Individual concepts are 

mapped inside bubble 

with dependencies shown 

by arrow  
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Propulsion Databook 
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Propulsion Databook 
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Propulsion Databook 
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Earth Escape  



Solar Escape 



 

PJMIF Performance 



 

PJMIF Performance vs. Ideal 



 

PJMIF Performance vs. Nuclear Pulse 



• Propulsion Databook needs contributors 

– Issues with providing access, ITAR requirements 

• Missions vs. Propulsion technologies gives single 

chart view of comparable performance 

– Requires substantial effort to create trajectory contour plots 

– Work is ongoing 

Conclusions 
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